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© Immunoactive peptides and antibodies and their use in anti-allergy treatment 



® An immunogen comprising a residue of a histamine-releasing peptide comprising a cationic N-terminal head 
and a hydrophobic C-terminal tail, together with a residue capable of eliciting antibodies against said peptide 
whilst inhibiting histamine release by said peptide is useful in anti-allergy treatment Preferably the histamine- 
releasing peptide is of formula: 
Lys-Thr-Lys-Gly-Ser-Giy-Phe-Phe-Val-Phe, 
optionally amidated at the C terminal. 

Antibodies to the histamine-releasing peptide are useful for passive immunisation. 
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IMMUNOACTIVE PEPT.DES AND ANTIBODIES AND THEIR USE IN ANTI-ALLERQY TREATMENT 

field of the Invention 



Description of the prior art 



15 



20 



25 



histamine within ftece.l ulss a^^^ syst em .. These celis manufacture and store 

The role of immunogtobulr! *eT£^^17**"T * ** 
complex arrangement oTpolyLtide chaS whth 1 ***** ,S We " known - '9 E * * 

two heavy chains linked lU^j£ST^ h ".°? ZZ^T^J 0 ^ - ^ "» 
two domains, one variable (V.) domain linked t^T^, L. ^ «>"fl9"ratjon. Each light chain has 
termed a constant domain £{ He^cS £ cSZS I ' lwrtnt amho «* s ^nce 

of IQE, four constant domains , ((WcLTS JJ"Tt d ° main ^ «* in the «*» 

the antibody are responsibl ^SqefbMna £fj? ^ ^ ^ °^ 7,16 «"» of 

are termed Fab' ^^^^1 SZTfLTI^k * UCta ? ^ and 

together by disulphide bonds The^ «ta7 oTcenS n £,° r 7t ^ ^ re P resen *^o Fab' arms linked 
sequence of peptiL and i" terrS the L LTlf / fr °1 a fixed « constant 

antibody's biologically active stes ih^ST SET* ^ * fra9ment the 

molecules or cells by binding to the.Y F?reX^ °^ 10 communicate ^th other immune system 
and specificity to molecular ^2TSS^^T^ « "-acuta, which bind with high affinity 
integral membrane proteins Sn TZJEZTZS?" ? r69i0nS - FC reeept0rs ma * ■«* ^ 
molecules which freely drculateTn hiLTn 1 P t f^ ™™**™> or may exist as free "soluble" 
30 structure of an an S mS an t 22,", J" 5* **"■ R9Ure 1 drawin 9 s *hows *• 
and the active sites J^^^^'J? ^ ^ *• Fc 

may change in struie IS^m^^l J"*? ""^ ^reupon the antibody 

immune activity. suosequently expose other active srtes which can then trigger a specific 

end to the cellular Fc receptee S^SZth^ iS= "TT mU * ^ ° nt ° 0r aBa * *"* 31 «* * 
The Fab' portions of the ceH-bourS ^ ,^7 ' 9E l mo,ecule to the mast cell or basophil (Figure 2a) 
(the aller^, Shol^cf^^ 

peritoneal mast cells. [Jasani.SS ° f ^ mine retease from rat 

and Jasani. B. et a.., Biocherr J 18^?^ fl^S^J^^ ™ (1973) 
hydrophobic reaou-es and the M ^^^^Z^^J^ 
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triggering of this histamine release 

acid sequences which mZ s £ Zeto Th^ ?T ' ~ PP - 49 " 5B <1978)] W3S examined for 
domain? CnlBna - ^ aequenoe 496-506 within the C«4 

Arg-Lys-Thr-Lys-Gly-Ser-Gly-Phe-Phe-Val-Phe 

sssssr ss-Misrsra - • 

Wffiwlno signal as ™ o^nln^ S ^ * ""^ ""'^ ^ « 

Set^hisST ^ " PP — 40 ■* d ^ « mast ceils resulting- in the 

l 9 E contain an W^ffitS^ - 

binding site). Fo.lov.ing the cmsT EiJ?"3 2T T h ,1 ' gE Wnds t0 *° ^ cell (cell 

mechanism is ^J^e ^^ ( ^ n ^ ^ "* ** «*•■•»» a ^"dary 

separated by "indifferent" residual T h i J 1 "W* **iuence of a cationic "head- 

bound to the ce"l JS^^^^ ^ * *** SU " eSted when *W» * 
sKes into connect^lfa P^L^'recS 2^ 5 '^rf^' ^ 
histamine release by the SDeerfic 3 mL^ P ° the 06,1 s"*"* membrane. The trigger of 
thought to oc^r by th^nS inTI S J" 8 " effeCt ° r ^ within 1,19 active *» was 

a}., Molec. Immunol. 21 , pp. 243-247 (1984)] ^ °" *™ 06,1 membrane fStanworth. D.R. et 

acce^-lTp^^^ <™ "« -lis is not universally 

of the binding of IgE to masT SlT^d b^r.f ° f " bl0Cking Peptides " for *• prevention 

elucidated this «S» SfaS suteeoS h, ,! deve,opment of "^tJ-binding site antibodies", has 
Mo.ecu.ar Immunology ?24 p S S^" 9 ^f^ 68 D. et a... 

bound to the mast £ "^SwS^^^ * 
presence of an allergen, and it is onlv wh«n =n«, — PP ' 31(Wie H^H. wen without the 

triggered and the hisUC is reieSd a " er98n ' S ^ ^ *• is 

approach would be unaull^!e^?b^ ^ V« ««*ed to the mast cells or basophils. This 
afco able to dispiace alrefdy tZ Z^ZT* * T*° ' S 

pentapeptide from the Crf domain of human laE w^Lh^ « Hamburger who reported that a 
on mast cells in humantkin [HambunT^i? JSL^SS competing with IgE specific binding sites 

however be confirmed by Xj Z^Zn L^T,^ f? 390 (1975>1 ^ reSU " " ot 
45JM68 (1977)]. <nvestjgators [Benmch. H.H. et al , Int. Arch. Allergy Appl. Immunol., ra, pp. 

betv^nTe 9 ,^^^^^ S« ctear how to prevent the Interact 

rew-onthecells?^^^ ( ' 9E > arid this "second 
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reteasU histamine wh'en the ce^ gE " SSZ ^ * ^ *tt *i pn^mtX 

p ™rr flon - r* h " = * E -~r m rr r c ST even when - ,9E is 

together with a reskecapabte 7Sna^L*!Z ^* ™ d * ^-terminal tail, 

by said peptide. This definition ^fvS^ir^ * TJ* Wh ' ,St inhibitin9 hiStemine 
comprising a carrier coupled toTpXiS^n^ ""t^"* forms of peptide and a conjugate 

region oHgE by ^SZ^^Vf"* *° ««' - ■» * 

acid'^r^iTiiroT^r ^k^-'t^ «*- *• -*» 

effective amount of a HgS compS m aLSTf"" 9 t0 ^ ^ * hiStamine - ^^nhibrtory- 

reteasing peptide. The most P 3 ** 

fragments may be prepared isL subJectT^^^ ^ 
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Description of the drawings 

which are able to ap^ch *e ^ *• " effector "B-" " »• -five sites of IgE 

receptS 9 "" ' ** ** W ° f deVe ' 0pi "« * »*"* * binding to the cell surface Fc 

Description of the preferred embodiments 

bound IgE is contacted ^mSS^S^^^i 7* Cel " baSOphil — ** «*» 
surface-bound IgE, thereby producin a SSJ,™?? ^ SP8CfflC - a,te, B en *» ^ 
which interact wfth a "seSnd ecZ?» n^Z TT t I?™ 9 * " ** ,gE - «P°*W the "Sector sites- 
mediator stored within M ^ " *• Ce " to re,ease * *» histamine or other 

exposing the -effector' Stes » t°SoS ^2£- ? ^ " a,te * en ' ^ 

interaction between these 'enector" sites anTZ CST ♦ *° ""^ ° f the Cel1 P**™** 
histamine stored in the cell). s ^ ^ors" would result in the release of 

^C*^ at least the Fab' fragment of an antHgE 

antibodies, since acfiveHu i ^ "J 6 - indUCin9 *" host t0 produce ite ™ 

against Immunological* S^di^r^ ^ fcm 01 ProteCtion 

more, there is evidence to suggest »at tt arS^d! iSfn T "* ^ "** W baS0phi,s - Furthe '- 
an aHergen (ovalbumin) in ex^S^^^ *» - * P"*uction against 

separated by a sequence M mpn«ng a number J yJS^ % G JE~~ 
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. "second S^SSiSff^ T^** t0 *" required interaction with *• «■ at *e 

« Specifically preferred peptides include:- 
Lys-Thr-Lys-Gly-Ser-Gly-Phe-Phe (1 ) 
Arg-Lys-Thr-Lys-Gly-Ser-Gly-Phe-Phe (2) 
Lys-Thr-Lys-Gly-Ser-Gly-Phe-Phe-Val-Phe (3) 
Lys-Thr-Lys-Gly-Ser-Gly-Phe-Phe-Val-Phe-Ser-Arg (4) 
20 Lys-Thr-Lys-Gly-Ser-Gly-Phe-Phe-Vai (5) 

stimulation of the iiSd SSi aPPr ° Pnate d " fl ~ ° r fWm of Po^saflon for the 

compieie TOuna s adjuvant lo prepare a suspension. The suspension Is aarWnlstaed to mammals. For 
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rTgen?^^^ «» - » ugflme as the amount of 

3 months, preferably abS 1 mSSTSLS 2T^T *"° " Bek8 ° Ver 3 period of U P to *>out 2- 

6 ^^"^ •» Wood and isolating Wood SUbSeqU8nt t0 ^ ^ 

. »ea,2^^^^ mM P ^ «* Patient wil, be 

mouse antibody (compnlin Tl^TXTJ^ * Z^'fT^ 3 cMma * huma "- 

•^loil.fc^^tamS.S^ "* m ° USe Fab ^ 50 35 to mwmta. any adverse 

10 ^i^x^T^r^t rr « K6h,er - * 

a mouse myeloma cell line. ~ ' ' "* 9 ' ^ ° f Spleen 06,18 of hyperimmunised mice with 

(3) human murine hybricfomas; 

(4) human-human hybridomas: and 

(5) human x human-mouse heterohybridomas 

20 ^ -bining durable 

have been rendered suitable for B^Z^Z h^T, ST"** hrtwh » w *»« »" 
[Proa Natl. Acad. Sci. U. S. A., a^g ^sS' ' * °" Kaptaa K S ' 

Animal Cell Cui, P^Cn £1^ °" 1 "° * *• * 

90053107. and is hereinafter *i2dS2??' WMm - and «""■«■ number 

conv^S lli^^ jt^^ —? T te infr0dUCed ^ ^ »«* ™* 
30 which are acceptable to Ito hSS'jSE. 1 " qU,d ° r S0,id vehictes ™V be employed, 

detrimental effect th^acS. EJ£ ^tLSS? ^ °" ^ 
7.2. preferably pH 7.0 may be used as ^vehicte aloTe^ w»h fwl ^r 0109 ' 03 ' pH - •* PH 6.8 to 
hydroxide-based adjuvant The concentration oT'imm^n^o f 81,0,1 33 3,1 a,umini ™ 

preferably 200-300 ug per mjectioTSTa ™h, m ? „ 7 ™? ° antl9e " may Very *"» abou t 50 to 500. 

ml. Multiple injectonf rbeC ^ ZtZtn^rT ***** 025 to 1 ' " 

Turning now to active immmS^T^ ^ ' n,ect.on and may be given at annual intervals. 

mmerials^ichnaveCw^ C " ri8r mat9rial " herein includes those 

which can be covalentJy cou^d J pT^^ in 3 ^ ^ ^ 

between free carboxyl. amino or hyd^gr^ " ™ e * r *"* 

immunogenic earner material or ateL^Ctar^^'^ « ^P°nding groups on the 
Examples of such carriers include alhZI «r ? 9h 3 conven « ona ' Afunctional linking group, 
animals. i-moowSTTJES SZ^TtES fT?* ^ ^lobuL 

(KLH)). proteins extracted from ascaSrSTettracf 3 TuSiT"^ ^ Umpet Haem ^" 
Patent Appficafion No. 1M14BI. J. J^lTS^Z^^^^ 
Immun.. 98. pp. 893-900 f19B7) and Am BfT P ,' ^ (1973)l J> ,mmun - 122 PP- 302-308 (1979). J. 
Po^neTpoTy^ or ^fled products' therio 0: 

etc. Recently, vaccines have been^roduced Tsln^ ^52^ copo,ymers conta,nin 9 «S«*«8 or ornithine, 
carrier materials [Lepow. M. L ™ J of Sl^n ?f n P «« X ° ,d ° r tet3nuS toxoid 38 immunogenic 
B. et a... ^1 ^d hJ^S » aSfSS^S^^^ (18M): ^ ^ BeUVery " 
Other luteble carriers are disclosed in fTTxilS m 1 ^ ^ materials ^ als ° °e used herein. 
Polymers, etc. The purified pSSSS S£i£ S^nlff?' in f Ud, ' n9 VaCdneS - °^ anic 
"active- immunisation scheme since (1) 5JT ? ,S ,P articu,ar,y P referred for ""Gallon in the 
cell hapten"), and yet it behaves Ta full! £Ei£Lr^ reSp0nse itseff «*• il is in effect a T- 

known to be one of Iml^ZiMtS^ ^" "? " rBC ° 9niSed by ^ 38 such: ( 2 ) » is 
importamiy. tt can be uJ^S^SA " ^ ""^ m0de: 30(1 « — 

^SS!T' bi " din9 ^ ^ COnVenttona " y Gmpl0yed *» P^n 0' amiaens can be 
The covalent coupHng of the peptde to the immunogenic carrier materia, can be carried ou, in a 
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manner well known fn the art Thus, for example, for direct covalent coupling it is possible to utilise a 
carbodiimide, most preferably dicyclohexylcarbodiimide or 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide 
as coupling agent. Glutaraldehyde may also be used as a means of the covalent coupling of the peptide to 
the immunogenic carrier material 
s In the above, proportions of the hapten, hapten-carrier binding agent and carrier can be appropriately 
determined but it is preferred that the carrier be employed in an amount of about 1 to about 6 times, 
preferably about 1 to about 5 times the weight of the hapten and the hapten-carrier binding agent be 
employed in an amount of about 5 to about 10 times the mol of the hapten. By the above reaction, the 
carrier is bound to the hapten via the hapten-carrier binding agent to obtain a desired antigen composed of 
10 a peptide-carrier complex. 

After completion of the reaction, the thus obtained immunogen can easily be isolated and purified by 
means of a dialysis method, a gel filtration method, a fractionation precipitation method, etc. 

Peptides used in the present invention may be readily syrrthesised by solid phase procedures well- 
known in the art. Suitable syntheses may be performed utilising T-boc" or T-moc M procedures. 
75 Cyclic peptides are synthesised by the solid phase procedure employing the well-known "F-moc" 
procedure and polyamide resin in the fully automated LKB Biolynx apparatus. 

The following Examples illustrate the invention. 

"Tween" is a Registered Trade Mark. 

20 

EXAMPLE 1 * DETERMINATION OF HISTAMINE-RELEASIN G CAPACITY OF PEPTIDE (F30)-KLH CON- 
JUGATE ON ISOLATED RAT MAST CELLS ' — 

Rat peritoneal mast cells were prepared by washing out the peritoneum with cold Ca**-free HBT buffer 
25 (Hepes-buffered Tyrode-Salt solution). 



Hepes-buff ered Ty rode - Salt Solution < x 1 0 concentrated) 


NaCI- 


137 mM 


KCI- 


2.7 mM 


NaH 2 PO*.2H 2 0 - 


0.4 mM 


Glucose - 


5.6 mM 


Mgd2.6H 2 0 - 


0.5 mM 


CaCI 2 -2H 2 0 - 


1 mM (not present in Ca ++ free-HBT) 


Hepes- 


10 mM 


Gelatine - 


1 mg ml -1 



^ The above recipe was made up in 1 litre of distilled water and stored at -20 "C until use, whereupon it 
was diluted 1:10 and adjusted to pH 7.4 at 20* C by addition of 02 M NaOH or 0.1 M HCI. 

The eel! suspension was centrifuged for 5 minutes at 1200 rpm and resuspended in HBT-Ca + * buffer 
and washed again before finally being resuspended in 2ml HBT-Ca* + buffer. A small aliquot was stained 
with Alcian Blue and counted. The cells were used unpurified. 

45 A synthetic human e-chain decapeptide (designated F30) Lys-Thr-Lys-Gly-Ser-Gly-Phe-Phe-Val-Phe- 
NH 2 was coupled with glutaraldehyde to a carrier protein (Keyhole Limpet Haemocyanin (KLH), Sigma 
Chemical Co., Poole, Dorset). A series of tubes was set up containing 100 ul of serial dilutions of the F30- 
KLH conjugate from 10~ 8 to 10"*M (concentration of F30) and then an aliquot (100 ul) containing 10 s mast 
cells/ml was added to each tube. A similar series of dilutions was made with the F30 peptide in 

^ unconjugated form as a control. 

The tubes were incubated for 30 min. at 37 "C; then 1 ml of cold HBT-Ca* + -free buffer was added to 
each tube and they were centrifuged at 2.000 rpm for 5 min. to stop the reaction. The supernatants were 
decanted into a matching set of tubes containing 0.25 ml 2M HCIO* and 1.25 ml of 0.4M HCI0 4 was added 
to the cell pellets to lyse them. 

55 The percentage of histamine released from the mast cells was measured using a spectrofluorometric 
assay. The maximum releasing capacity of the peptide was greatly reduced when rt was conjugated to KLH 
compared to that of free peptide. 
The results are shown in Table 1. 
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Table 1 



PEPTIDE (F30) 
CONCENTRATION 



10 



15 



OM 
10~ 8 M 
10~ 7 M 
lO^M 
10-SM 
10~*M 



% HISTAMINE RELEASE FROM RAT 
MAST CELLS EFFECTED BY 



F30 



<10 
15 
10 
15 
50 
70 



F30-KLH 



<10 
<10 
<10 
10 
15 
22 



20 



25 



Table 2 

30 







% HISTAMINE RELEASE FROM RAT 
MAST CELLS EFFECTED BY 


35 


PEPTIDE 

CONCENTRATION 


F30 


F40 


F67 


40 


OM 
10-«M 
10-5M 
10"*M 
10~*M 


20 
20 
20 
40 
70 


20 
20 
20 
20 
70 


20 
22 
20 
20 
40 
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^^^^^I^f (^^~~~~ ~ £2!^5t25!^t (RABBIT] ANTISERUM AGAINST HUMAN {-CHAIN 
HshSe^^ W 15 - <M*mr o, AgricuKure. 

Female New Zealand white rabbits f3 5 ka RiivtoH n a hKi+ 

°gy, aj. pp. 181.191 (1086)). employmg 96-well flexible microHtre plates (Falcon. 
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Cowley, Oxford). The optical density of each well was measured at 492 nm (OD492) in an automatic plate 
reader (Multiskan MC f Row Laboratories, Irvine, Scotland) interfaced to a BBC Micro-Computer. 

Specimen ELISA titration end-points showjn by the rabbit polyclonal anti-peptide (F30) antiserum are 
given in Table 3. 

Table 3 



70 



75 



20 



25 







ELISA READING OD492 


SERUM 


NRS 


Rabbit 1 


Rabbit 2 


Rabbit 3 


Rabbit 4 


DILUTION 












Neat 


0.805 


1.673 


1.804 


1.710 


1.675 


1:5 


0.434 


1.751 


1.894 


1.865 


1.700 


1:25 


0.108 


1.805 


1.944 


0.894 


1.652 


1:125 


0.023 


1.367 


0.859 


0.164 


0.404 


1:625 


0.000 


0.306 


0.110 


0.042 


0.069 


1:3125 


0.000 


0.054 


0.003 


0.013 


0.005 



NRS = normal rabbit serum. 

Rabbits 1 and 2 were immunised with peptide (F30) - KHL 
conjugate. 

Rabbits 3 and 4 were immunised with peptide (F30) - PPD 
conjugate. 



EXAMPLE i I ASSESSMENT OF ANTI-ALLERGY ACTIVITY OF RABBIT ANTI-PEPTIDE (F30) AN- 
30 TISERUM * — 



35 



40 



45 



(a) In vitro assays - Rat Peritoneal Mast Cell System 

In vitro assays were performed by determining the capacity of the polyclonal anti-peptide antiserum 
(F30) to inhibit the direct histamine release action of the human e-chain decapeptide (F30) Lys-Thr-Lys-Gly- 
Ser-Gly-Phe-Phe-Val-Phe-NH 2 on rat mast cells, when presented together with the decapeptide. 

Ahquots (150 ul containing approximately 10* cells) of purified rat peritoneal mast cells, in Hepes 
buffered Tyrode solution (HBT) with added Ca were incubated at 37* C for 15 minutes in the presence of 
a rmxture of equal volumes (100 ul) of decapeptide solution (10~* M) and rabbit antiserum (against peptide 
F30) d,luted 1:4, 1:8 or 1:16. Afterwards, 650 ul of Ca ++ -free HBT buffer was added and the suspension 
centnfuged (at approximately 500 g for 10 minutes), the amount of histamine released into the supernatant 
being determined by a standard automated spectrofluorimetric procedure. 

Maximal (i.e. 90%) inhibition of peptide (lO^M) induced histamine release was brought about using 14 
dilution of rabbit polyclonal anti-F30 antiserum (as indicated in Table 4). 



50 



55 
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Table 4 





INHIBITION OF F30 INDUCED HISTAMINE RELEASE BY 




POLYCLONAL ANT1-F30 ANTISERUM IN VITRO 




HISTAMINE RELEASED % 


INHIBITIpN % 


Normal rabbit serum 


29.4 


0 


Polyclonal anti-peptide antiserum diluted:- 


1:4 


7.3 


75 


1:8 


8.3 


72 


1:16 


18.4 


38 



15 



20 



25 



30 



(b) In vivo assays - Rat passive cutaneous anaphylaxis (PCA) inhibition studies 

(i) Administration of rabbit anti-peptide (F30) antiserum with sensitizing allergic serum 

A mixture was made of equal volumes of rabbit anti-peptide (F30) antiserum and serum from a rat 
expenmentally sensitised to ovalbumin. Aliquots (0.02 ml) of different dilutions of the mixture (i e neat 12 
1:4 1:8, 1:16 and 1:32) were injected intradermal^ into 2 male Wistar rats. After 48 hours, they were 
diailenged by intrapenal injection of a mixture (0.25 ml of each) of ovalbumin solutions (20 ug/ml) and 
Evan s bkie solution (1%). The animals were sacrificed at 1.5-2.0 hours, and their skins were removed and 
examined from the underside. 

The blueing (PCA) reactions were measured and compared to those produced in 2 control animals 
similarly injected with a mixture of sensitised rat serum and normal rabbit serum. The blueing reactions 
were considerably reduced as indicated by the PCA scores in Table 5 



Tables 





PCA SCORE 


SERUM ADMINISTERED WITH 
SENSITISING (ANTI-OVALBUMIN) SERUM 


DILUTION OF 

SERA-MIXTURE 

ADMINISTERED 


ANTI-PEPTIDE 
ANTISERUM 


NORMAL RABBIT 
SERUM 


Neat 


2 


3 


1:2 


0 


3 


1:4 


0 


1 


1:8 


0 


0.5 



so 



Oj) ^ministration of rabbit anti-peptide (F30) antiserum (a) with or (b) two minutes prior to or (c) two 
minutes after the challenging allergen (ovalbumin) — — 

a Rats (Wistar) were injected intradermal^ with different dilutions (neat 1:2. 1:4. 1.8 or 1 16) of serum 
from a rat experimentally sensitized to ovalbumin. After 48 hours, one group (a) were injected intrapenally 
m !™«? ( 1) ° f 8qua ' V0 ' Umes {02S ml) of walb umin (20 ug/ml) In Evan's blue (2%) and rabbit anti- 
peptide (F30) antiserum, and another group (b) were injected intravenously with rabbit anti-peptide (F30) 
antiserum (0.25 ml) 2 minutes prior to intravenous injection with 0.25 ml of a mixture (1:1) of ovalbumin (20 
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ug/ml) in Evan's blue (2%). A third group of rats (c) were injected intravenously with rabbit anti-peptide 
F30) antiserum (0.25 ml) 2 minutes after intravenous injection with 0.25 ml of a mixture (1:1) of ovalbumin 
(20 ng/mi) and Evan's blue (2%). The animals were sacrificed at 1.5-2.0 hours, and their skins were 
removed and examined from the underside. 

The results obtained are summarised in Table 6 in which the intensity of the blueing (PCA) reaction 
observed at each site has been "scored" by a + A system. 

Tabte6 



70 



75 



20 



25 



EXPERIMENTAL 
PROTOCOL 



a 
b 
c 

control 



PCA RESPONSE OBSERVED AT THE SKIN SITE INJECTED WITH RAT 
SERUM SENSITISED TO OVALBUMIN DILUTED 



Neat 



5.00 
5.30 
6.00 
6.00 



1:2 



3.00 
4.00 
4.75 
4.25 



1:4 



0.75 
0.75 
2.25 
3.00 



1:8 



0.25 
0.00 
0.75 
1.75 



1:16 



0.00 
0.00 
0.00 
0.25 



The control was the administration of polyclonal anti-F02 (-y-chain) peptide in place of anti-F30 peptide 
As will be noticed from these figures, administration of the rabbit anti-peptide antiserum (as opposed to 
normal rabbit serum) brought about a reduction in the blueing reactions at sites injected with the various 
dilutions of sensitising serum; the inhibition was more marked in those passively sensitised rats which 
received the rabbit anti-peptide antiserum simuftaneously with the challenging antigen (group a) than those 
(group b) which received the anti-peptide antiserum before-hand or group (c) which received the anti- 
peptide antiserum after the challenging antigen. 



EXAMPLE 5 Z ACTIVE IMMUNISATION WITH HUMAN e-CHAIN DECAPEPTIDE (F30) USING CFA AND 
K^TOY^E^ — INFLUENCE 0N TflPfA TE OF r^PERSE l^lViW ^F"^ERP 



35 (a) Sensitisation procedure 

Groups of rats (male, Wistar) were hypersensrtized by subcutaneous Injection of a mixture (0.5 ml) of 
0.5 ml chicken egg white (200 mg protein) and 2.5 ml Bordetella pertussis (40 x 10" organisms/ml) by a 
welhestabHshed experimental procedure (Jasani, B. and StanworBTTT" R„ Journal of Immunological 
40 Methods. 30, pp. 55-68 (1979)). This resulted in the sensitization of their tissue mast cells by IgE antibody 
and the appearance of high levels of ovalbumin specific IgE antibody in the circulation 



45 



50 



55 



(b) Peptide immunization procedure 

Groups of rats were immunised with the synthetic peptide F30-carrier protein conjugate (KLH or PPD) 
before or after their experimental sensitisation (as described in Example 3(a) above) according to the 
following protocol: first the animals were subcutaneously injected with a mixture (200 ul) of peptide-carrier 
protein conjugate (1mg/ml) emulsified with an equal volume of complete Freund's adjuvant (CFA) Repeat 
subcutaneous injections of the peptide-carrier protein conjugate mixed with incomplete Freund's adjuvant 
(IFA) were administered at days 14 and 21. 

(c) Assay of immunised rats' sera 



(i) Anti-peptide (F30) response 
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70 



75 



96-well flexible assay plates were coated wfth the F30 peptide Aliouots naOun n f a ?q..u M i « « 



Table 7 





Total anti-F30 IgG 
Maximum EUSA OD 
(OD492) 


Histamine Release (ng/ml) in vaccinated 
rats on in vivo challenge with ovalbumin 


CA89 
A 89 
CB 89 
B89 


0.06 
0.75 
0.03 
0.33 


330 
70 
2110 
200 


A89: group of rats immunised with peptide-KLH conjugates before 
experimental sensitisation. 

B89: group of rats immunised after experimental sensitisation. 

CA89 and CB89 are the respective non-immunised control groups of rats 



35 



0|) IgE anti-ovalbumin response 



^S S fl ( ISr' ,i " 0Va,b r in ° e - a " er9en) response was als ° determined by EUSA. 

washing with 0.05% PBS^weTn So ul nf Lt ^^T* ^ «as used as a control. After 
45 1-1 000 prCI tu ^ W 01 aoat-anf-raMgG^c) were added to the plates at a dilution of 

- STSCSZtS - ^!: hour. After incubation, the platef^ 

pheny.enediamine^T^STLS 0 ^ f m T^f M Xe 1^' h*? X? - " 20 "« * 

50 allowed to develop for 5-15 minuteTaS thin th! ^ ^ 5 0 >" The ^ was 

25U. of 4N H 2 S07to all weL nZym8t,C C ° , ° Ur r6aCtion was * ^Won of 

pJiLT 5- ^ 01 ^ ^ ° f ^ W8 " (OD492, in a Tltertek automated 
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Table 8 



1:32 IgE 


OD492 


DILUTION 




CA89 


0.548 


A89 


0.274 


CB89 


0.777 


B89 


0.644 


A89 : groups of rats 


immunised with 


F30-KLH conjugate 


before experimental 


sensitisation; 




CA89: 




non-immunised 


controls; 




B89 : group of rats 


immunised after 


experimental 




sensitisation; 




CB89: 




non-immunised 


controls. 





(d) Appraisal of the effect of anti-peptide (F30) antibody production on the rats state of hypersensitivity 
status " — 

The effect of pre- or post-sensrtisation immunisation with peptide (as described in section (b) above) on 
the state of hypersensitivity of rats which had been experimentally sensitised to ovalbumin (according to 
Example 5(a) above) was determined by the following procedure; similar investigations were carried out on 
non-immunised groups of rats as a control. 

Animals from both the immunized and control groups were bled (from the tail vein) prior to systemic 
allergen challenge by intrapenat injection of ovalbumin (5 mg). The animals were sacrificed 10 min. later, 
whereupon a further sample of blood was obtained from their hearts. The histamine levels in serum from* 
both pre-and post-allergen challenge blood samples were determined by a standard automated spec- 
trofluorimetric procedure; the antibody profiles of the sera being determined by ELISA (according to 
Example 5(c) above). 



i. Effect of pre- or post-sensftisatton immunisation with human c-chain peptide (F30) 

Pre-sensitisation immunisation of groups (of 6) rats with peptide-KLH conjugate results in a substantial 
reduction in the mean allergen-induced serum histamine level; as will be seen from the specimen data in 
Table 7 where the mean histamine levels recorded in the sera of the test animals was 70 ng/ml compared 
to a mean value of 330 ng/m! shown by the control group in response to allergen (ovalbumin) challenge. 

Post-sensitisation immunisation of groups (of 6) rats with peptide-KLH conjugate brought about a much 
more dramatic reduction of the allergen induced histamine level; from a mean value of 2100 ng/ml in the 
control animals to 200 ng/ml in the test animals, the data is also shown in Table 7. 

Rats which were immunised with peptide before or after sensitisation gave pronounced IgM and IgG 
(see Table 5) anti-peptide antibody responses in contrast to the control groups of rats; but no significant IgE 
anti-peptide antibody responses. Five out of six post-immunised rats who showed no signs of an adverse 
reaction to systemic allergen (ovalbumin) challenge, and no significant increase in their base line serum 
histamine levels, possessed high titres .of IgG and IgM anti-peptide (F30) antibodies in their sera. A sixth 
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immumsed rat, which showed an increase in serum histamine level post allergen challenge, possessed no 
significant amounts of anti-peptide antibody in its circulation. In dramatic contrast, two of the control (non- 
cteHenge mmUniSed> dfed fr ° m ^aPMactic shock two minutes after systemic allergen 

Measurement, also of the pre- and post-immunised rats' IgE antibody responses against ovalbumin (i e 
the expenmemal allergen) compared to those of the control groups, revealed a significant decrease in the 
circulating IgE anti-ovalbumin levels resulting from preHmmunisation with the peptide (as indicated in Table 

Ol- 



15 



20 



ii. Effect of pre- or post-sensitisation immunisation with rat t-chain dodecapeptJd e (F49) on a non-histamine 
releasing analogue (F57) — — 

Similar pre- and post-sensitisation peptide immunisation studies on experimentally sensitised rats to 
Ihose descnbed above, were performed employing as immunogen a rat e -chain dodecapeptide F49 (Lvs- 
Tyr-Asn-Gly-Ser-Asn-Gln-Arg-Phe-Phe-lle-Phe-NH 2 ) or an analogue (F57) in which the N-terminal lysine 
residue is replaced by glycine. 

Pre-sensifeation immunisation with peptide (F49)-PPD conjugate resulted in the mean allergen-induced 
serum histamine level being reduced to zero compared to a mean level of 300 ng/ml shown by the control 
group (of non-peptide immunised) rats; as is indicated in Table 9. Whilst post-sensitisation immunisation 
with the peptde-PPD conjugate brought about a reduction in allergen induced serum histamine level to 50 
ng/hil from 950 ng/ml in the control animals. In contrast, pre- or post-immunisation of experimentally 

ST^TJtiJ^."*^ (F57) ° f rat £ - chain dodeca F«Ptide (F49) had no significant effect on 
allergen-induced histamine release (as is also apparent from Table 7). 

Table 9 







HISTAMINE 


30 




RELEASE ng/ml 




Control A 


300 




F49A 


0 




F57A 


606 




Control B 


950 


35 


F49B 


50 




F57B 


1159 




A = Immunised with 




peptides before 


40 


experimental sensitisation. 




B = Immunised with 




peptides after experimental 




sensitisation. 




F49 = Histamine releasing 


45 


rat dodecapeptide. 




F57 = Non-histamine 




releasing rat dodecapaptide 




F47 analogue. 



50 



EXAMT^I - ACTIVE IMMUNISATION WITH PEPTIDE (F30) USING AI(OH) 3 AND CP-20,961 AS 

55 



(a) Sensitisation procedure 
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Groups of rats were sensitised as described in Example 5(a). 



(b) Peptide immunisation procedure - AI(OH) 3 used as an adjuvant 

5 

Groups of sensitised rats were immunised with synthetic peptide (F30)-carrier protein conjugate (PPD 
used as a conjugate). The animals were subcutaneously injected with a mixture (200 ul) of peptide-PPD (1 
mg/ml) emulsified in an equal volume of AI(OH) 3 adjuvant. This procedure was repeated on day 14. At day 
35, tail bleeds were taken and the total anti-peptide antibody was measured by ELISA as described in 
io Example 5(c). 

The results are shown in Table 10. 



Table 10 



20 





OD492 


RAT 








DILUTION OF SERUM 






NO. 






















1:2 


1:4 


1:8 


1:16 


1:32 


1:64 


1:128 


1:256 


1 


0.10 


0.20 


0.40 




0.50 


0.55 


0.50 


0.45 


0.30 


2 


0.45 


0.55 


0.70 




1.00 


1.10 


1.10 


1.00 


0.79 


3 


0.60 


0.65 


0.85 




0.90 


0.95 


0.75 


0.65 


0.40 


4 


0.65 


0.95 


1.00 




1.00 


1.00 


1.00 


0.80 


0.40 


5 


0.75 


0.90 


0.95 




1.05 


1.40 


1.45 


1.50 


1.20 



(c) Peptide-immunisation procedure - CP20 f 961 (lipid amine used as an adjuvant 



The immunisation of rats was carried out according to (b) above. 2 subcutaneous injections of peptide- 
PPD conjugate (500 ul) emulsified in CP 20,961 lipid amine adjuvant on days 0 and 4. On day 35, tail 
35 bleeds were taken and total of the anti-peptide antibody was determined by ELISA. The results are shown 
in Table 11. 



Table 11 



40 



45 



so 





OD492 


RAT 








DILUTION OF SERUM 






NO. 






















1:2. 


1:4 


1:8 


1:16 


1:32 


1:64 


1:128 


1:256 


1 


0.08 


0.36 


0.70 




0.80 


0.80 


0.90 


0.80 


0.70 


2 


0.40 


0.75 


0.90 




0.90 


1.00 


0.90 


0.80 


0.70 


3 


0.45 


0.80 


0.85 




0.90 


0.85 


0.80 


0.80 


0.70 


4 


0.70 


0.80 


0.95 




1.10 


1.15 


1.10 


0.85 


0.80 


5 


0.70 


0.85 


1.00 




1.20 


1.50 


1.30 


1.20 


0.80 



55 EXAMPLE 7 - PRODUCTION OF MURINE MONOCLONAL ANTIBODIES 



(A) Immunisation 
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BALB/c mice were injected intraperitoneally (i.p.) with free peptide F30 (100 ug) or peptide F30 
conjugated by glutaraldehyde treatment to a protein carrier (KLH or PPD) emulsified in equal volumes of 
Freund's complete adjuvant Injections were repeated on day 14 and 28 with peptide or peptide conjugate 
emulsified in Freund's incomplete adjuvant. Test tail bleeds taken on day 28 or late were assayed for the 
presence of anti-peptide antibodies by indirect ELISA. Three days prior to fusion, mice showing raised 
serum antibody titres received a further booster injection (i.p.) of 100 ug peptide or peptide conjugate (100 
ml) in an equal volume of PBS pH 7.2 



(B) Fusion 

Hyperimmunised mice were sacrificed by cervical-dislocation, their spleens removed and the cells 
isolated and washed. The spleen cells were fused with a mouse myeloma cell line (Ag. 8.653 or NSOfl) 
from a culture in logarithmic growth). By modification of the K6hler and Milstein method (K6hler G and 
Milstein, C.. Nature (London) 256, pp. 495 (1975)), spleen and myeloma cells were fused at a ratio of 2 1 
respectively, using 40% PEG (polyethylene glycol - mol. weight 1450). The fusion suspension was 
distributed into 96-well plates and cultured in medium containing HAT (hypoxanthine. aminopterin and 
thymidine). 

After 10 days, plates were examined for growth of hybridomas. Supernatant removed from these cells 
was screened for the presence of anti-peptide antibodies by indirect ELISA. 



(C) Cloning 

When positive wells were identified as producing the desired antibody, the hybrid cells were cloned by 
limiting dilution and clones assayed again. Hybridomas may be cultured in flasks or grown in mice. Ascitic 
fluid was raised in BALB/c mice primed with pristane (0.5 ml injected i.p.) a few days prior to injecting with 
lOMO 7 hybrid cells. Tumour formation should result after some 2-4 weeks and accumulated ascitic fluid 
removed by inserting a hypodermic needle into the abdominal cavity of the mouse. The concentration of 
monoclonal antibody in ascitic fluid was determined at every tumour passage, this may range from 5-15 
mg/ml. 



(D) Assay 

Culture and ascitic fluids were screened for monoclonal anti-peptide (F30) antibody activity by indirect 
ELISA, using microtitre plates coated as described in Example 5(c) above (for the detection of rat anti- 
peptide antibodies). The second step involved incubating the plates for 1 hour at 37° C with a 1*1 000 
dilution of goat anti-murine IgG (total) labelled with peroxidase; followed by their development and reading 
in the standard manner. 

Specimen ELISA data are provided in Table 12. 
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Table 12 



10 



15 





ELISA READING (OD492) 


HYBRIDOMA CELL LINES 


DEC 1B 


DEC 5A 


DEC 6F 


DEC 7B 


DEC 4E 


1:40 


1.597 


1.322 


1.693 


1.068 


1.305 


1:80 


1.567 


1.327 


1.473 


1.102 


1.235 


1:160 


1.557 


1.395 


1.329 


1.087 


1.092 


1:320 


1.475 


1.295 


1.218 


0.994 


0.922 


1:640 


1.266 


1.192 


1.025 


0.642 


0.713 


1:1280 


1.015 


0.808 


0.948 


0.234 


0.511 


1:2560 


0.630 


0.681 


0.910 


0.140 


0.300 


Hybridoma supernatant (1:4 dilution) 


1.342 


0.923 


1.020 


1.355 


1.079 
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Claims 



25 



30 



35 



1. An immunogen comprising a residue of a histamine-releasing peptide comprising a cationic N- 
terminal head and a hydrophobic C-termina) tail, together with a residue capable of eliciting antibodies 
against said peptide whilst inhibiting histamine release by said peptide. 

2. An immunogen according to claim 1 wherein the C-termina! is blocked by amidation. 

3. An immunogen according to claim 1 or 2 wherein the Oterminal tail comprises a Phe-Phe sequence 

4. An immunogen according to claim 1, 2 or 3 wherein the N-terminal head comprises a Lys-Thr-Lys 
sequence. 3 

5. An immunogen according to claim 1, 2. 3 or 4 wherein the N-terminal head is separated from the O 
terminal tail by from 2 to 6 predominantly non-polar and non-hydrophobic amino acid residues 

6. An immunogen according to claim 5 wherein the N-terminal head is separated from the C-terminal 
tail by a Gly-Ser-Gly sequence. 

seqJen^ imrnUn ° 9en aCC ° rdin9 *° Claim 1 wherein residue of *» histamine-releasing peptide has the 
Lys-Thr-Lys-Gly-Ser-Gly-Phe-Phe-Val-Phe. 

8. An immunogen according to claim 1 wherein the residue of the histamine-releasing peptide has the 

sequence: 



40 



45 



Lys-Thr-Lys-Gly-Ser-Gly-Phe-Phe 
Arg-Lys-Thr-Lys«Gly-Ser-Gly-Phe-Phe 

Ly s »Thr«Lys-Gly-Ser-Gly-Phe-Phe-Val-Phe-Ser-Arg t or 
Lys-Thr-Lys-Gly-Ser-Gly-Phe-Phe-Val , 



50 



55 



or an amidated or non-amidated histamine-releasing analogue thereof. 

9. An immunogen according to claim 1, 2, 3, 4, 5, 6. 7 or 8 in the form of a polymeric peptide in which 
the residue of one molecule of the peptide constitutes the said residue of the histamine-releasing peptide 
and the remainder constitutes the antibody-eliciting residue. 

10. An immunogen according to claim 1. 2, 3, 4, 5. 6, 7 or 8 wherein the antibody-eliciting residue 
compnses the residue of a conjugate of the histamine-releasing peptide. 

11. An immunogen according to claim 1, 2, 3, 4, 5, 6, 7, 8, 9 or 10, for use in anti-allergy treatment 

12. A composition for treatment of allergies comprising an immunogen according to claim 1, 2, 3, 4, 5, 
6, 7, 8, 9 or 10 and an adjuvant. 

13. A ligand comprising an antibody domain specific for a histamine-releasing peptide defined in ciaim 
1, 2, 3, 4, 5, 6, 7 or 8, said antibody domain being reactive also with the sequence of amino acids on the 
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heavy chain of IgE which comprise the trigger signal for histamine release. 

14. A ligand according to claim 13 in the form of a monoclonal antibody. 

15. A ligand according to claim 14 in the form of an Fab' fragment of said antibody 

16. A ligand according to claim 15 in the form of an F(ab')2 fragment of said antibody 

17. A ligand according to claim 13, 14, 15 or 16 for use in anti-allergy treatment. 
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Fig.2b 




Receptor 



Fig.3 
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